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A.  Introduction

Cadmus team staff conducted an intensive survey on September 23, 2003 to collect additional
data to support the development of Total Maximum Daily Loads (TMDLs) for dissolved oxygen (DO)
and nutrients in Bayou Lafourche Subsegment 020401.  All sampling was conducted in accordance
with the EPA approved Field Sampling Quality Assurance Project Plan (QAPP) that was developed
for the Bayou Lafourche intensive survey field work.  In situ measurements and analytical samples
were collected from three locations in Bayou Lafourche and from two major tributaries to the
subsegment.  A summary of sample station locations and the data collected at each location is provided
below in Table 1.  The station locations was determined using a handheld global positioning system
(GPS) unit (Garmin GPS 48).

No flow measurements or hydrogeometric survey measurements were taken during this
intensive survey.  Real-time flow rates were obtained from U.S. Geological Survey (USGS) for the
Donaldsonville (USGS Gauge Number 07381401), Thibodaux (USGS Gauge Number 07338100),
and Company Canal (USGS Gauge Number 07381350).  No real-time flow data for the Larose and
Cancienne Canal sites exist.  Hydrogeometric data for the Bayou Lafourche subsegment were obtained
from Mashriqui and Kemp (Bayou Lafourche Freshwater Diversion Wetlands Restoration Project
(PBA 20) HEC-RAS and HEC-6 Hydrologic Modeling).

Table 1.  Summary of Sample Locations and Information Collected
Station

Identification
Sampling Location Recorded GPS

Location
Number of
Containers
Collected

Sampling and
Measurements

Station 0023 LDEQ Routine
Monitoring Station
0023 near
Donaldsonville

N 30º05'48.9"
W 91º 00'21.4"

8 1, 2

Station 0293 LDEQ Routine
Monitoring Station
0293 near
Thibodaux

N 29º47'56.3"
W 90º49'04.0"

4 1, 2

Station 0111 LDEQ Routine
Monitoring Station
0111 near Larose

N 29º34'22.1"
W 90º23'03.0"

12 1

Company Canal Company Canal N 29º38'51.3"
W 90º32'23.7"

4 1, 2

Cancienne Canal Cancienne Canal N 29º54'01.5"
W 90º59'21.7"

4 1

1.  Water quality (Total phosphorus, dissolved ortho phosphorus, ammonia, total Kjeldahl nitrogen, nitrate plus nitrite, total
suspended solids, carbonaceous biochemical oxygen demand, and chlorophyll a), in situ physiochemical measurements (pH,
conductivity, temperature, DO, Secchi depth, chlorides concentration), depth, width, and physical description.
2.  Real-time flow rates as recorded by USGS.
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B.  Quality Assurance/Quality Control (QA/QC)

B.1.  Field QA/QC

In situ parameters (DO, pH, conductivity, and temperature) were measured in duplicate using a
YSI 650 Multi-meter and a Horiba U-10 Multi-meter.  Field chloride concentrations were measured
using a Hach Quantab kit.  The YSI 650 and Horiba U-10 meters were calibrated at field conditions
prior to sampling.  Each meter was compared against readings from a National Institute of Standards
and Technology (NIST) traceable thermometer.  Both meters were found to be within the acceptable
performance criteria for temperature that is listed in Table A-4 (Performance Criteria for DQOs for In
situ Measurements) in the Field Sampling QAPP.  (All instruments agree within 0.5 degrees Celsius
[ºC]).  

During the in-field calibration of the Horiba U-10 Multi-meter, DO and pH measurements were
erratic resulting in error messages.  The instrument operator's manual was consulted, but DO and pH
probe calibrations could not be rectified in the field.  Temperature and conductivity measurements
appeared acceptable.  Calibration of the YSI 650 Multi-meter was successful and was determined to
be acceptable according to the Field Sampling QAPP.  Therefore, the YSI 650 Multi-meter was used
as the primary measurement tool for pH, conductivity, DO, and temperature, and the Horiba U-10
Multi-meter was used to take duplicate measurements of conductivity and temperature.  Copies of the
field log notes and field data sheets used to document the field activities are included in this report as
Attachment A.  

B.2.  Laboratory QA/QC

A summary of laboratory analytical results are included in this report in section C.2 and the
complete results are included as Attachment B.  Sampling precision and the precision of laboratory
analyses were assessed by collecting one set of duplicate samples at the Donaldsonville location
(Station 0023).  Sampling accuracy and matrix interference was assessed by the contract laboratory
using laboratory control spikes and matrix spikes for samples collected at the Larose location (Station
0111).  Results of sampling duplicates, laboratory control spikes, and matrix spike duplicates were
found to be within the data quality objectives (DQOs) required in the Field Sampling QAPP.

B.3.  Field Sampling Summary

Sampling began at the Larose location and proceeded in the upstream direction, ending at the
Donaldsonville.  A brief description of the sampling station location and weather observations during
sampling are provided below for each sampling locations in the sequence that station was sampled.  In
situ measurements are summarized below in Table 2 in section C.1.  Analytical results are summarized
in Table 4 in section C.2.  Detailed results of in situ measurements and analytical results are presented
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in Attachment B.

B.3.1.  LDEQ Routine Monitoring Station 0111 near Larose

The Cadmus team arrived at the site at 9:45 am.  The Louisiana Department of Environmental
Quality (LDEQ) continuous monitoring location was not accessible due to steady automobile traffic. 
Due to safety concerns, the location for sampling was established near a retaining wall on the east bank
of Bayou Lafourche upstream of Bayou Lafourche's intersection with the Intracoastal Waterway. 
Sunny conditions were observed during sampling.  The water was calm and there was a slight breeze
from the east.  Infrequent boat traffic caused some wake/wave action at the sample point.  There was
no observable flow in Bayou Lafourche or the Intracoastal Waterway.  Water depth at the sample
point was 8.5 feet.  Discrete samples were collected from 1 meter below the water surface.  Three sets
of analytical samples were collected including one analytical set (MS0111), one matrix spike set
(MS0111MS), and one matrix spike duplicates set (MS0111MSD). 

B.3.2.  Company Canal

The Cadmus team field survey crew arrived at Company Canal at approximately 12:00 pm.  A
sample location was established at a retention wall located on the south bank of Company Canal
approximately 200 feet west of where Company Canal intersects Bayou Lafourche.  Sunny conditions
were observed during sampling and there was a slight breeze.  The water depth at the sample location
was approximately 8.0 feet.  One set of discrete analytical samples (CAN0001) was collected from 1
meter below the water surface. 

B.3.3.  LDEQ Routine Monitoring Station 0293 near Thibodaux

The Cadmus team field survey crew arrived at the Thibodaux site at approximately 1:38 pm. 
The monitoring station was accessed from the bridge crossing.  Sunny conditions were observed during
sampling and there was a slight breeze.  The water in the Bayou Lafourche appeared turbid and
relatively high in suspended sediment.  The measured depth of water at the sample location was 6.5
feet.  A discernable flow was observed in the Bayou.  One set of discrete analytical samples (MS0293)
was collected from 1 meter below the water surface. 

B.3.4.  Cancienne Canal

The Cadmus team field survey crew arrived at Cancienne Canal at approximately 3:00 pm.  A
sampling location was established on the downstream side of the LA 1 bridge crossing, which is located
on the west bank of Bayou Lafourche.  A culvert crossing was observed approximately 100 feet
downstream of the sample location.  The measured water depth at the sample location was 5.0 feet. 



Bayou Lafourche DO/Nutrients TMDL   Intensive Survey Report
EPA Contract # 68-C-02-109, Task Order 0003 October 31, 2003

5

No flow was observed during sampling.  Sunny, hot, and calm conditions were observed during
sampling.  One set of discrete analytical samples (CAN0002) was collected from 1 meter below the
water surface. 

B.3.5.  LDEQ Routine Monitoring Station 0023 near Donaldsonville

The Cadmus team field survey crew arrived at the sample site at approximately 4:00 pm.  Due
to heavy traffic, the LDEQ continuous monitoring station located on the downstream side of the bridge
crossing could not be accessed.  Samples were collected instead from the upstream side of the bridge. 
The measured water depth at the sample location was 3.4 feet.  There was a discernable flow in the
Bayou.  Partly cloudy conditions were observed at the site.  Two sets of discrete analytical samples
(MS0023A and MS0023B) were collected from mid-depth.

B.4.  Sampling Preservation and Handling

All analytical samples were preserved on ice immediately following collection and were
transported to Baton Rouge, Louisiana, for shipping the same day.  Prior to shipping, chain-of custody
forms were completed and shipping containers were sealed.  All samples were analyzed within
recommended and regulatory maximum holding times as listed in Table 3 provided on the following
page.

C.  Sampling Results

C.1.  Field Sampling Results

The in situ measurements including ambient and water temperature, secchi disk depth, pH,
DO, and chloride recorded at the five sampling locations are presented in Table 2 below.

 Table 2.  Summary of In situ Measurements for Bayou Lafourche Field Survey
Sample
Identification Time

Ambient
Temp

Water
Temp

Secchi 
Depth

pH Cond. DO Chloride2

oC oC inches :S/cm mg/L mg/L

MS 0111 11:20 24.30 27.48 20.4 6.42 435 5.83 69
Company Canal 12:00 23.57 27.12 20.4 7.00 318 6.66 <22
Station 0293 13:38 nr1 26.46 12.0 7.35 329 6.73 <22
Cancienne Canal 15:00 25.08 25.25 18.0 7.43 356 4.39 <22
Station 0023 16:00 28.61 26.46 8 7.72 340 7.49 <22

1.  Measurement not recorded.
2.  Data reported as <(less than) because 22 mg/L is below the field tab measurement range.
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C.2.  Analytical Sampling Results

Table 4 presents a summary of the laboratory analysis for the instream water quality samples
collected at the five locations in the Bayou Lafourche.  The parameters measure include CBOD,
chlorophyll, phosphate, and nitrogen.  Table 4 only shows the final values for these parameters.
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Table 3.  List of Water Quality Sampling Parameters, Methods, and Supporting Information

Parameter
EPA Approved

Analytical
Method

Preservation

Holding Times
Recommended

/Regulatory
Maximum

Detection
Limits

(mg/L)
Container

Volume
Required

(mL)

Total phosphorus
LAC10-115-01-
1D

H2SO4 to pH <2 

Refrigerate at 4°C 
28 days 0.02

High-density
polyethylene

100 

Dissolved ortho
phosphorus

LAC10-115-01-
1A

Filter 

Refrigerate at 4°C
24 hours/48 hours 0.02 High-density

polyethylene
50 

Ammonia GLAC10-107-06-
1J

H2SO4 to pH <2,
Refrigerate at 4°C 

7 days/28 days 0.1 High-density
polyethylene

400

Total Kjeldahl
Nitrogen (TKN) PAI DK03

H2SO4 to pH <2
Refrigerate at 4°C 7 days/28 days 0.3

High-density
polyethylene

500

Nitrate plus Nitrite (as
N)

EPA 353.2 H2SO4 to pH <2
Refrigerate at 4°C

None/28 days 0.1 High-density
polyethylene

100

Total suspended solids
(TSS) USGS I-3765-85 Refrigerate at 4°C 7 days 5

High-density
polyethylene

100

Carbonaceous
biochemical oxygen SM 5210B Refrigerate at 4°C 6 hours/48 hours 2

High-density
polyethylene

2,000

Chlorophyll a SM 10200H2 Refrigerate at 4°C 21 days 0.001 Opaque high- 1,000
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The detection limits and the analytical methods used in determining these values are presented in detail in
Attachment B.

Table 4.  Summary of Instream Water Quality Parameters

Station
CBOD

(mg/L)

Chlorophyll (µg/L)
Phosphate

(mg/L)
Nitrogen (mg/L)

A B C Pheophytin Ortho Total

Nitrite
+

Nitrate Ammonia TKN

MS0023 4.5 5.5 <1 <1 8.5 0.08 0.27 0.8 <0.05 0.5

MS0293 5 5 <1 <1 9 0.1 0.25 0.7 0.09 0.6

MS0111 5 13 <1 <1 10 0.04 0.18 0.3 0.08 0.7

Company
Canal

6 22 2 3 2 0.06 0.13 0.3 <0.05 0.48

Cancienne
Canal

5 4 <1 <1 3 0.08 0.19 0.7 0.09 0.7
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Bayou Lafourche DO/Nutrients TMDL
EPA Contract # 68-C-02-109, Task Order 0004
Intensive Survey Analytical Results
Analyses Performed by University of Iowa-University Hygienics Laboratory

Sample 
Number

Date 
Collected Collection Site Test Description

Result 
Sign Result Unit

200309650 9/23/2003 mso111 Carbonaceous BOD (20 day) 5 mg/L
200309650 9/23/2003 mso111 Chlorophyll A 13 ug/L
200309650 9/23/2003 mso111 Chlorophyll B < 1 ug/L
200309650 9/23/2003 mso111 Chlorophyll C < 1 ug/L
200309650 9/23/2003 mso111 Corrected Chlorophyll A 7 ug/L
200309650 9/23/2003 mso111 Pheophytin 10 ug/L
200309650 9/23/2003 mso111 Ammonia Nitrogen as N 0.08 mg/L
200309650 9/23/2003 mso111 Nitrate + Nitrite Nitrogen as N 0.3 mg/L
200309650 9/23/2003 mso111 Ortho Phosphate as P 0.04 mg/L
200309650 9/23/2003 mso111 Total Phosphate as P 0.18 mg/L
200309650 9/23/2003 mso111 TKN 0.7 mg/L
200309650 9/23/2003 mso111 Total Suspended Solids 90 mg/L

200309651 9/23/2003 mso111 ms Carbonaceous BOD (20 day) 5 mg/L
200309651 9/23/2003 mso111 ms Chlorophyll A 10 ug/L
200309651 9/23/2003 mso111 ms Chlorophyll B < 1 ug/L
200309651 9/23/2003 mso111 ms Chlorophyll C < 1 ug/L
200309651 9/23/2003 mso111 ms Corrected Chlorophyll A 3 ug/L
200309651 9/23/2003 mso111 ms Pheophytin 10 ug/L
200309651 9/23/2003 mso111 ms Ammonia Nitrogen as N 0.07 mg/L
200309651 9/23/2003 mso111 ms Nitrate + Nitrite Nitrogen as N 2.72 mg/L
200309651 9/23/2003 mso111 ms Ortho Phosphate as P 0.59 mg/L
200309651 9/23/2003 mso111 ms Total Phosphate as P 0.65 mg/L
200309651 9/23/2003 mso111 ms TKN 1.1 mg/L
200309651 9/23/2003 mso111 ms Total Suspended Solids 120 mg/L

200309652 9/23/2003 mso111 msd Carbonaceous BOD (20 day) 5 mg/L
200309652 9/23/2003 mso111 msd Chlorophyll A 14 ug/L
200309652 9/23/2003 mso111 msd Chlorophyll B < 1 ug/L
200309652 9/23/2003 mso111 msd Chlorophyll C < 1 ug/L
200309652 9/23/2003 mso111 msd Corrected Chlorophyll A < 1 ug/L
200309652 9/23/2003 mso111 msd Pheophytin 26 ug/L
200309652 9/23/2003 mso111 msd Ammonia Nitrogen as N 0.07 mg/L
200309652 9/23/2003 mso111 msd Nitrate + Nitrite Nitrogen as N 2.83 mg/L
200309652 9/23/2003 mso111 msd Ortho Phosphate as P 0.57 mg/L
200309652 9/23/2003 mso111 msd Total Phosphate as P 0.64 mg/L
200309652 9/23/2003 mso111 msd TKN 1.2 mg/L
200309652 9/23/2003 mso111 msd Total Suspended Solids 63 mg/L

200309653 9/23/2003 can0001 Carbonaceous BOD (20 day) 6 mg/L
200309653 9/23/2003 can0001 Chlorophyll A 22 ug/L
200309653 9/23/2003 can0001 Chlorophyll B 2 ug/L
200309653 9/23/2003 can0001 Chlorophyll C 3 ug/L
200309653 9/23/2003 can0001 Corrected Chlorophyll A 20 ug/L
200309653 9/23/2003 can0001 Pheophytin 2 ug/L
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Sample 
Number

Date 
Collected Collection Site Test Description

Result 
Sign Result Unit

200309653 9/23/2003 can0001 Ammonia Nitrogen as N < 0.05 mg/L
200309653 9/23/2003 can0001 Nitrate + Nitrite Nitrogen as N 0.3 mg/L
200309653 9/23/2003 can0001 Ortho Phosphate as P 0.06 mg/L
200309653 9/23/2003 can0001 Total Phosphate as P 0.13 mg/L
200309653 9/23/2003 can0001 TKN 0.48 mg/L
200309653 9/23/2003 can0001 Total Suspended Solids 16 mg/L

200309654 9/23/2003 ms0293 Carbonaceous BOD (20 day) 5 mg/L
200309654 9/23/2003 ms0293 Chlorophyll A 5 ug/L
200309654 9/23/2003 ms0293 Chlorophyll B < 1 ug/L
200309654 9/23/2003 ms0293 Chlorophyll C < 1 ug/L
200309654 9/23/2003 ms0293 Corrected Chlorophyll A < 1 ug/L
200309654 9/23/2003 ms0293 Pheophytin 9 ug/L
200309654 9/23/2003 ms0293 Ammonia Nitrogen as N 0.09 mg/L
200309654 9/23/2003 ms0293 Nitrate + Nitrite Nitrogen as N 0.7 mg/L
200309654 9/23/2003 ms0293 Ortho Phosphate as P 0.1 mg/L
200309654 9/23/2003 ms0293 Total Phosphate as P 0.25 mg/L
200309654 9/23/2003 ms0293 TKN 0.6 mg/L
200309654 9/23/2003 ms0293 Total Suspended Solids 52 mg/L

200309655 9/23/2003 can0002 Carbonaceous BOD (20 day) 5 mg/L
200309655 9/23/2003 can0002 Chlorophyll A 4 ug/L
200309655 9/23/2003 can0002 Chlorophyll B < 1 ug/L
200309655 9/23/2003 can0002 Chlorophyll C < 1 ug/L
200309655 9/23/2003 can0002 Corrected Chlorophyll A 2 ug/L
200309655 9/23/2003 can0002 Pheophytin 3 ug/L
200309655 9/23/2003 can0002 Ammonia Nitrogen as N 0.09 mg/L
200309655 9/23/2003 can0002 Nitrate + Nitrite Nitrogen as N 0.7 mg/L
200309655 9/23/2003 can0002 Ortho Phosphate as P 0.08 mg/L
200309655 9/23/2003 can0002 Total Phosphate as P 0.19 mg/L
200309655 9/23/2003 can0002 TKN 0.7 mg/L
200309655 9/23/2003 can0002 Total Suspended Solids 100 mg/L

200309656 9/23/2003 ms0023-a Carbonaceous BOD (20 day) 4 mg/L
200309656 9/23/2003 ms0023-a Chlorophyll A 4 ug/L
200309656 9/23/2003 ms0023-a Chlorophyll B < 1 ug/L
200309656 9/23/2003 ms0023-a Chlorophyll C < 1 ug/L
200309656 9/23/2003 ms0023-a Corrected Chlorophyll A < 1 ug/L
200309656 9/23/2003 ms0023-a Pheophytin 7 ug/L
200309656 9/23/2003 ms0023-a Ammonia Nitrogen as N < 0.05 mg/L
200309656 9/23/2003 ms0023-a Nitrate + Nitrite Nitrogen as N 0.8 mg/L
200309656 9/23/2003 ms0023-a Ortho Phosphate as P 0.08 mg/L
200309656 9/23/2003 ms0023-a Total Phosphate as P 0.26 mg/L
200309656 9/23/2003 ms0023-a TKN 0.52 mg/L
200309656 9/23/2003 ms0023-a Total Suspended Solids 72 mg/L

200309657 9/23/2003 ms0023-b Carbonaceous BOD (20 day) 5 mg/L
200309657 9/23/2003 ms0023-b Chlorophyll A 7 ug/L
200309657 9/23/2003 ms0023-b Chlorophyll B < 1 ug/L
200309657 9/23/2003 ms0023-b Chlorophyll C < 1 ug/L
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Sample 
Number

Date 
Collected Collection Site Test Description

Result 
Sign Result Unit

200309657 9/23/2003 ms0023-b Corrected Chlorophyll A < 1 ug/L
200309657 9/23/2003 ms0023-b Pheophytin 10 ug/L
200309657 9/23/2003 ms0023-b Ammonia Nitrogen as N < 0.05 mg/L
200309657 9/23/2003 ms0023-b Nitrate + Nitrite Nitrogen as N 0.8 mg/L
200309657 9/23/2003 ms0023-b Ortho Phosphate as P 0.08 mg/L
200309657 9/23/2003 ms0023-b Total Phosphate as P 0.28 mg/L
200309657 9/23/2003 ms0023-b TKN 0.49 mg/L
200309657 9/23/2003 ms0023-b Total Suspended Solids 75 mg/L
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